3-Amino-1,4-dimethyl-5H-pyrido[4,3-b]indole (Trp-P-1) induces caspase-dependent apoptosis in mononuclear cells.
3-Amino-1,4-dimethyl-5H-pyrido[4,3-b]indole (Trp-P-1), one of the tryptophan pyrolysates, is a dietary carcinogen and is formed in cooked meat and fish in our daily diet. Trp-P-1 will affect the cells in the blood circulation system before it causes carcinogenicity in target organs such as the liver. In this study, the cytotoxicity of Trp-P-1 was investigated in mononuclear cells (MNCs) from blood. Trp-P-1 (10-15 microM) decreased cell viability and induced apoptosis characterized both by morphological changes and by DNA fragmentation 4 h after treatment. DNA fragmentation was also observed following treatment at 1 nM after 24 h in culture. This result suggested that apoptosis would occur in the body following unexpected intake of foods containing Trp-P-1. To determine the mechanism of apoptosis, we investigated the activation of the caspase cascade in MNCs. Trp-P-1 (10-15 microM) activated the caspase cascade, i.e. the activity of caspase-3, -6, -7, -8 and -9 increased dose-dependently using peptide substrates, the active forms of caspase-3, -8 and -9 were detected by immunoblotting, and cleavage of poly(ADP-ribose) polymerase and protein kinase C-delta as the intracellular substrates for caspases was observed. A peptide inhibitor of caspase-8 completely suppressed activation of all other caspases, while an inhibitor of caspase-9 did not. These results indicated that caspase-8 may act as an apical caspase in the Trp-P-1-activated cascade.